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Abstract 



A soft handover system is provided for a multiple sub-carrier communication system, applicable to the uplink (mobile 
unit to base stations) and/or the downlink (base stations to mobile unit). The soft handover system uses multiple 
sub-carriers to simultaneously transmit multiple sub-carrier signals between at least two base stations and the 
mobile unit in the uplink and/or downlink. In certain embodiments, the soft handover system provides for 
synchronized multiple sub-carrier transmission such that the delay differences between the multiple sub-carrier 
transmissions from the different base stations arriving at the mobile unit are within the guard time of the multiple 
sub-carrier symbols. Certain embodiments of the soft handover system use the same set of sub-carriers for links 
between the mobile unit and the base stations of different cells, and other embodiments use different sets of sub- 
carriers for links between the mobile unit and the base stations of different cells. In the soft handover system using 
the same set of sub-carriers, the mobile unit receives downlink signals with identical data content from the different 
base stations. The mobile unit need not distinguish between the signals from the different base stations. The mobile 
unit just treats the downlink signals from the different base stations as multipath components, thereby increasing the 
diversity gain. In the case of a multiple sub-carrier CDMA system, the soft handover system can use the same sub- 
carriers as well as the same CDMA encoding and/or spreading code. 
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^^irim^ y T 2 6 SrS^-To y T 2 6 tt-fe/u 1 

4" a - c (^«#«S«tCtefii-S, tifoT. mm2,6\ZiS 
ltS^»J^= h 2 2 (4£iffi^ 1 6 a - c A-bit^^U 

- • v';^X A(4#tC:n y T 2 6 rtl-ioMt sif ■§-<75{affi'tt 
S:3i:»LJ:9 t-rSo ^btc. ^iSI^:. y T 2 6 (4»S6^ 
1 6 a - c c75rt(D6!'"'i< t 1>~0^^P3 11*^2 6 
^=5/ H 2 2--(OjiSm{t-^*B2FB^i-+^/h$7^ei?^ s: 

h • /n:^ K^t— - ->;^7' A(4^'i' 5 • -y 
h*si:be?^:'c#^<e:i^ y rrt-e&oxti-fe/n 4 a - 

X. mmmi 6 a - c ir. ^Sb^^-y h 2 2*Jj;t;5/^ 
fcif4MS C 1 8(4^''£S£lte^ 1 6 a - c d^bcOff-^;*"^ 
itlSfi^l^D^'l' 5 v^'-e^idzL^-;/ H 2 2(cJ;oTS:is 
$tuS J: 5 . ^m:^^(omm^t(D]r^imhU^-£^J: 

^<o±. ^it):x=i.y 1^2 2d»fewff-§-(4. hi>nmmm 

xitMsc 1 sxcDHRmt^mi^m^. &SB#W^Srt 

T'S^i S l e a - cKX-:> TSif ^HT'.e b (4?^C 

[0 0 2 9] iite^: ^mm<owM<,cx^ y 7 h • 
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2 2 {iSite^ 16a (Dy^^m±/l^ • y T 1 4 a rttCfe 

m^mi 6 a t^W}=^=^y h2 2 t(Dmx*nt>iv?> 

mm 16a Uiiff Sffl^ 1 6 a i: (DmiB^^i^W) 

0*J:ttf. ^W}=^=^y h 2 2tt. Sife^l 6 a toil 
{StC^fJffl 1 0 0 0<DWm^^<Dp^. —^2 4<BO 

[0 0 3 0] ^ib:^.- 2 2i-±mmmi 6 a;6>bO{g 
■^■<Dm,t} l/-</i/^ . fiilcoSjl^^ 1 6 b - c ;6^?><7)ft^(Z) 
m;^ l/^/t-^^^^i~5o ^i!)^^:y h 2 2 fi#>J? 

i;ei5T*#§o 0iJ;t«. ^tb^:=^:y h2 2{i. Sife^ 1 6 
t . ^:ix-?:*ti.(OSit!i^ 1 6 a - c Ol^Ti^:6^^DT=— 

fi^?"!l;t«RS S I 6 5 (gl3) Sr^ffl-T^ r i: (:i J: oT 

[0 0 3 1] Vt^m^.y. 1 75^?pX 2*T*^i& 

^ 1 6 a ;6^bcoamit^^^«&g|>(bboofc «9 . fo^ 

V22 1 6 c ;i>b<3DiifS{S^(?5#fi<Dt^/±Jfc-r 

Siffi^ 1 6 a ^^bcDit-f-cDiltefittife^ U^/lxJJjlT 
T-fcD. *3J:U^/Sfcf±£Sfi^ 1 6 c ;6>?>c7){a^oaij;^ 
fttfifc^ u^/VJgJ[±T*fo5fcJ5. ^iJj^rr o/ h 2 2 fiX 
Ifi^ i6c^<7)y:7S./N>^ ^-g^^^^^-f- 

rco^snjfijf^fliT-fi. ^m^^y h 2 2^±mmm 

1 6 c--c^y:7 H • K:^*— $r^5j^U. ^(D^M 
h 2 2 fiSiffi^ 16c d^?>c^aft{t^t^m;^ l/-</l-^fc 
^- h $i±So {t:boT. Siffi^ 16c n^W}^=^ y h 

2 2^-bmmmi e c^(Dmim^(om^m^m<^^m 
mm 1 6 c t^m^^y f 2 2 i(DrBic7:)y h • /^>' k 

^^-ffii^S:;^^- h^it^r fcSi/MiS 
ite^l 6 ci-±^W}^::^y h2 2 b (^{f-f-cOSlJ^lit^ V 

tl-r^o ^t():=^::^:y h 2 2fi::n;^^SMl^l 6 

c i^^^e^Siffii-^m-i-coiiy^fiiSrSite^ i e a ^ta-t i e 
c\z&mir^z.t7i)^v^. i.^>hmmmi e a^tL\ti 



h ^i^^MS CIS \:i^hti^o 
[0 0 3 2] y :7 H . /N^- K:*— 

i^m^=^y h 2 2 tStt2^1 6c, fly:7 h • 
/^^/K;^-/^-^;lM-^'r^Site^l 6 t i^J^am{cov^ 
i-5#fi@ij«5i^«3- K*5J:D?/*fcfiCDMA=i- K 

c 1 8 ^ivut^mm^n'k^^-t^o h^mMmmx 

fl. i^W}^=^y h 2 2fiSitfi)^i 6 c tcoy h • ^'N^- 
K:*-- /^-^^tcHt;tfcS«fi^l 6 a t C7)iif= 

m^zi^y V2 2 iCj:oTfi6ffl$:rbTV>^[^-'ir :y hcogij 

1 6 a tmCy'-^^m-^y h Og'Mi^Std^i^T^ 

m=^='yV22\-±. m-y"-^ tmz.±wmm'&m.^ 
smu. Kift^i 6 a 1 6 ci)^h(Dm^^m.m-r^::, 

TIrI— r-^ Sreil^-r^Sitfi^ 1 6 a <!r 1 6 c <Dtzib\:i 
«l§>ft-r^r <t;5>^$>^;65. y >^ h • K^-/<- • V 

#^tt:^^-^^o y h • K:^-^<- • V 

.[0 0 3 3] ^bt-. ^WiJSSi2^26CDMAv';^7^i>s{C 

e c t<Dyy h ^ K:^-/<-^^cosSt !9 \zm u» 

Jffi^l 6 a tmin-f-^tcib. ^W)^=^y h 2 2tc:J:oT 

[0 0 3 4] Lfcte(^^mjf$^-eft. ^ 

iti:3.n:y h 2 2 tmmm 16c <t CD P«1 0 y ^ h • y^l^ K 

^tti^ri^y K 2 2f±S;^^^Silfi>^l 6 a ^ 1 6 c S: 
l3s»Jb. S*^l 6 a i: 1 6 c coft^^SU-^ 

2fi2 4{@JC{'tt:>9tC4 8ficO^/^SS!Jigit&5r'SlS 

^pi-5m;^^ie^>^i:-r^o y^^ . /^>/K:^— 
m<Dtifyiizm^j:^±y hmm^^^mm-r^yy h • 

{^n^wm^i&(Dm^ '^xicmLmmm i a 

c:Jo fct^MS C 1 8 d-Jfco @ S 5o 
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«S ± t C 13 D C D M A 3 - K S: ffl "T S r # 

"bo 

[0 0 3 5] ifi.'^X2J;l:^oV^T. #tt)^^-/ h 2 2fiy 

— . i^y^TJ^n. xmm 1 6 a - c {ciioJt^ia^Ef^iq^ 

m^mi 6 c^^^Slfi^l 6 a-bt^ioT^ffl^^xTl.^ 

mi-^z.tt'^x^. ^zxift^W}^:=^y h 2 2:d^^mmx 

. i/;:^7"Afiy:7 h • K^— icM^i-^m^'cC^ 

m^m^mv^x^. 

[00 3 6] Z<Dm^m\Z:3rS\^^XmM,X 2 f)^hX 3^X 

^ffiffl L^Sj^^ :y h 2 2 SJteB 16a. 16c^C7) 
iS^CDMACO<?J}CfeoT. y :7 h • K:^— • 
l^-$fcfiS/^^ifMi2^iS6£«>fkCDMA^- KO 

itmhx^^o zcDiw^f^mx^f-t. V2 2\± 

5, ^W}^z:^y h 2 2fiit$^cDiiJ*Si^&i:. #^ir ^/ h- 

6 b ^Itmi-^::^:;^^^-^:^ ftt^oT. ^m^^yh 
2 2tiMS CIS ^SJffi^ 16a i/cti 16c (D— 

^us*^i 6 h f)>h(omiB^z X oxm^m 1 6 bc^^ 

ffi^i^mt-^r i:;6^-et^o :i(oixw^mmmx^t. m 

ifi^ 1 6 b fi^lh:x - y h 2 2 (D^m^im l.^'^CDWm 

[0 0 3 7] ^W)^s^y h 2 2jocJ:t//^/:iflXtf2^1 
6 hifi^Wi^^-y h 2 2:j6j:t;/:^:^ctiait&^ 1 6 b <^ 

m^M'^m^^m-t^yy h • ^n>^k:^-^^-^:^^- 



\y^j\^&.±xhfi\^. yy V * Y^—^'^—fi^y^^ — 
V^fx.^. ^m=^^y V2 2 tSJffi^l 6 b tcDF^^tcy 

h 2 2 t Kite^ 16b mA S C 1 8 ^ 1 6 a ^ 

HI 6 b^^ut-§-eiSi*$R^3^m^^o {t-i-ei2^w# 

tcflSifi^l 6;6sy:7 N • K;^-/^-®^ (M;t 
S±lfi^l6b) §r«S4:L. y y h - K;^-^^— 

i'JMi^^CDMA(Z)||JS(C^UCDMAr^- Kl;i;^l/^fc 

[0 0 3 8] ifi.^.X 3 ^c::^oV^Ty ^ h • /^>K::t— 
• 'yy<y-M±'^W^=^:=~y V22 h'^'^M 1 6 a - c t 

16bi:coy:7h./N>' K:^— ^iE;^Mtii(7)Sjfi,^ i 
6 a:fcJ:r//;^/cfil 6 c }i<Dm%\z^m^f\^^-'^ y 
VcOWiW^^ (*.^J:I/^SgMi^jSCDMA(7:)0"!)tC:iott 
^ID— (DCDMA3- K) X^StSl^tu^cOXfctbti, ^ 
tf)::L:=i h 2 2 fimpe^/^fS-^-^^MSglt^^^i' <h UT 

&5 wi:;6^^-et^o Sffi^ 1 6 c 2r<^y:7 h • >'^>' K^^ 
igd^fdK^S*^! 6 aioctrZ/Sfcfil 6 c i: (7>ilffiC0 

a i' j ^ C D M A CO I jo ; t ^ ^ 6 C D M A =^ — 
K) X^Al^ix^cT^xfotbtf, ^W}^=^y h 2 2fiS/^ 

[0 0 3 9] ^il]:=^::^:y h 2 2 tSiffi^ 1 6 a . 16c 

19. :foJ:t//^/cfi#ii}::i-:=^>y h 2 2 t^mmi eh t 

(o^^tffi^'tco^^fr'f^o m^wm-±^m^=^y n 2 2 

^Dj:t//:ifctiSite^ 1 6 a-c{cJ:oTtT5^i:;65X 
r(7)#^|i:^jf^^xfi, SSfi^ 1 6 a - c t±y :7 

1 6 h{-t^W}^=^y V22 ^cDil{t$:?|#»V^-ev^ 

^ Kr^-^'^-cOiKfliXfi/^ < . ^»J^:=^ :y h 2 2 i: coa 
if fiSi*^ 1 6 b UTfTt?^^5o 
[0 0 4 0] |fjtS^5feff$ffi(Otei:i. ^aiiJ«§i2^Kv;^-7" 

:fcJ:t^/^fcfifSSeUfcy:7 h . /NVK:^-/^- • 

t^Tfc^o ^'Jx.tf. yyh'y^'yVyt—y<—'y'y^'rJ>^ 
\tyy h ' y^'y' V:^-y<-'J(km\zA?>t^t^ o:^^<D^M^z 
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#aiiMiiRii{BV'^xA(iOFDMv-;^7"i^i UTSE 
v-:?; X A « 1 N < od^W^^KgBp^D^ (47' n ^ j^g; 5 

[0 04 1] tii&\^x^tchiDi±:^^m(Di^m<Dit^m^ 
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[Els] *^BJ©fc?,iSS(cJ:5y:7 h • ^^>'K:^-/^ 
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